Introduction
The signals referred to as distress calls in this paper are a category of calls which have been described at first by FRINGS & JUMBER (1954) . These calls are emitted by some species of birds while they are being handled or forcibly restrained.
They are emitted when a bird is in a condition of distress, for instance, when struggling with a predator. Distress calls are
given by different species of birds as gulls, corvids, starlings (BUSNEL & GIBAN, 1960) , finches (WILKINSON, 1979) , sparrows (STEFANSKI & FALLS, 1972a, b) , and other small passerines (GREIG-SMITH, 1982; PERRONE, 1980) . It is possible to schematically describe distress calls (with regard to frequencies) in the following way:
1) a complex carrier frequency with a fundamental and its numerous harmonics.
2) a relatively simple modulation added to the carrier. Here, one can distinguish two categories of modulations: a modulation that we have qualified as "primary modulation". It is characterized by a frequency which increases slightly and regularly from the beginning to the end of the call; a modulation that we have qualified as "secondary modulation", superimposed to the primary one. It corresponds to fast frequency sweeps into a narrow bandwidth (about 25 Hz).
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The aim of the present study is to study the semantic value of the carrier frequency and of both frequency modulations in the distress call of starlings (Sturnus aulgaris). To determine which frequency properties of distress calls are important in eliciting a response, starlings are exposed to synthetic calls that simulate separately the frequency components described above.
Material and methods
) Birds tested.
The experimental signals that we have synthesized have been tested in nature with starlings (Sturnus vulgaris). These birds have been chosen because they are numerous in our country and easy to test in nature, and also because numerous studies about distress calls deal with the bio-acoustic control of bird pests principally caused by starlings.
2) Acoustic devices.
To execute the study, we have used digital synthesis methods, because this particular technique is well adapted for studying separately the semantic value of the carrier and of the frequency modulations. An acoustic synthesizer was built in the laboratory. It was driven by a 6502 microprocessor. The software is written in Assembler language.
The sound production is based upon an adequate utilisation of the cyclic ratio which exists between the duration of both half-periods of a square wave. This square wave is generated by a timer. This very particular method is described by BRÉMOND (in preparation). It is well adapted to the synthesis of calls.
3) Playback material. Signals are played back on a Uher 4000 Report IC or on a Nagra III at a tape speed of 19 cm/s. For playback a 10 W amplifier constructed in the laboratory and a ElectroVoice loudspeaker are used. 4) Playback method. Field work does not permit the control of environmental variables, this is why we have chosen these as homogeneous as possible: experiments were made in the center of France between October and February 1984-1985 , outside the breeding season, during the gregarious period. The tests were conducted with flocks of starlings foraging in the fields, between 9 and 15 a.m., during clear and dry weather.
Signals were emitted from a stationary vehicle. The vehicle was positioned upwind and about 80-100 m from the birds. The duration of a playback session was 1 mn 30 s. To prevent the process of habituation to calls reported by ZUCCHI (1979) , each bird flock was tested once only. Each bird flock tested has always a size larger than 20 individuals. The reason for this choice is the following: if the size of the flock is lower than 20 individuals, an important element of the distress reaction-the dispersion of individuals-is generally not observed and this interferes with the determination of the reaction level.
5) Interpretation of distress reactions.
The reactions of the starlings to playback of natural distress calls have been described by some authors (BUSNEL & GIBAN, 1960; BROUGH, 1969; BRIDGMAN, 1980; CONOVER & PERITO, 1981) . The standard response of starling flocks to distress calls is an approach, followed by a dispersion from the sound source.
